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NGHIEN CU0'U KHA NANG TAO MANG BACTERIAL CELLULOSE
TU NGUON NGUYEN LIEU RA TiM THAO DU’Q’C NHO' VI KHUAN
Gluconacetobacter

Nguyén Thi Kim Ngoan, Pinh Thi Kim Nhung

Té6m tat: Mang cellulose vi khuan - Bacterial cellulose 1a mot san pham ctia qua
trinh 1én men tir vi khuén Gluconacetobacter, cé rit nhiéu rng dung trong thuc
tién doi s6ng nhw 1am mang boc thuc phdm, mit na dwdng da, mang loc nuéc,...
Trong nghién ctru nay, ching t6i quan tim dén kha ning tao mang Bacterial
cellulose tir nguén nguyén liéu ra tim thdo dwgc dé rng dung lam mang loc nwéc
vi ra tim sdn c6, khong ton kinh phi, c6 ban chit 1a cellulose, qua qua trinh duwdng
héa sé& 1én men tao mang. Ching t6i da phan lap, tuyén chon dwoc dong vi khuin
Gluconacetobacter tao mang Bacterial cellulose tir dich chiét ra tim thdo dworc,
tim ra ti 1é thich hop gitra thé tich nwéc va khéi lwgng ra tim thdo dwoc 1a 20 : 1;
ham lwgng dwdong saccharose b6 sung cho qua trinh tao mang la 5 g/1000 mL,
pH 5, thoi gian thu mang 1a 4 ngay; xay dwng dwgc quy trinh tao mang gom 4
bwéc va dinh huwdng rng dung mang lam mang loc nwéec.

Tw khéa: Gluconacetobacter, bacterial cellulose, mang loc nwérc, ra tim thao dugrc.

1. MO’ PAU

Mang sinh hoc (Bacterial cellulose; BC) do vi khuan Gluconacetobacter tao ra co
cAu tric va dac tinh rat gidng voi cellulose cua thyuc vat (Nathan & Paul, 2011). Piém
khac biét 1a cellulose vi khuan khong chira cac hop chat cao phan tu: ligin, pectin,
hemicellulose, va sap nén. Do vay, ching c6 dic tinh vuot troi vé& do déo dai, do bén,
chic khoe, d6 dan hdi (Ben-Hayyim & Ohad, 1965). Nguyén liéu dung dé nudi
Gluconacetobacter rit da dang: nugc dira gia, ri dudng, nude mia, nudc vo gao,... tuy
nhién nguyén liéu ra tim thao duoc la mot hudng di méi. Lla tim thao dugc Vinh Hoa 1
la mot loai gidng lta dic biét co hat IGa va ra mau tim, c6 kha nang sinh truéng phét trién
t6t tai Viét Nam, c6 nhiéu chat dinh dudng vuot troi, c6 loi cho stc khoe con ngudi, ra
cua cay lda tim thao dugc c6 nhiéu chat bé dudng (Kausar et al., 2013). Luong rom ra
sinh ra trong mdi vu rat nhiéu. Nguoi dan thuong d6t rom ra va thai chung ra kénh muong
gay anh hudng tryc tiép dén moi truong. Néu tao duoc mang Bacterial cellulose tir ra tim
thao dugc dé tng dung lam mang loc nudce s€ nang cao hi¢u qua kinh té, gia tri cua lda tim
thdo dugc va tan dung dugc nguon tai nguyén nudc. Do do, viéc tién hanh nghién ciru kha
ning tao mang Bacterial cellulose tir ngudn nguyén liéu ra tim thao dwgc nho vi khuan
Gluconacetobacter I can thiét va c6 y nghia quan trong.
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2. VAT LIEU VA PHUONG PHAP NGHIEN CG’'U

2.1. P6i twong: Chung vi khudn c6 kha ning tao mang Bacterial cellulose tir ngudn
nguyén liéu ra tim thao duoc.

M61 trudng phén 1ép vi khuan (MPA): Cao thit: 5 g; peptone: 5 g; NaCl: 5 g; thach:
20 g; nude cat: 1000 mL, pH: 5,5 (Onwosi et al., 2017).

Moi truong Hoyer: (NHs)2SO4: 1 g; KH:PO4: 0,9 g; FeCls.6H20: 0,02 g;
MgS04.7H20: 0,25 g; KH2PO4: 0,1 g; ruou etylic 99,5%: 2%, nude cat: 1000 mL (Mai
Thi Hang va nnk., 2011).

Moi truong tao mang: (NH4)2SO4: 2 g; saccharose: 5 g; ra tim thao dugc: 50 g; nude
cat: 1000 mL, giéng ban dau: 10%, pH: 5.

2.2. Phwong phap

Phan lap, tuyén chon cac chiing vi khuian Gluconacetobacter c6 kha ning tao mang
Bacterial cellulose

Tir nguon dich chiét ra tim thao duoc, dé 1én men ty nhién tir 10-12 ngay tao
thanh mot 16p mang trang, mong trén beé mat dich nudi cay. Tien hanh vét mang, phan
1ap tuyen chon cac chung Gluconacetobacter theo phuong phéap cua Winogradski (Janssen
et al., 2002). Sau khi phan lap dugc nhitng dong thuan tien hanh nghién ctru mot s6 dac
tinh, nhuoém Gram, quan sat dac diém hinh thai va cach sap xép té bao.

Xac dinh kha niing chuyén hoa ethanol thanh axit acetic

Nudi cay chung vi khuan tuyén chon trén méi trudng bao gém: cao nim men:

10g, ethanol: 10 - 15% (vol/vol), nuéc may: 1000 mL, pH: 6,8 - 7,0, Blue

Bromophenol (BPB) 0,04%: 20 mL. Khi c6 mt cua axit acetic mdi truong s& chuyén
tor mau xanh sang mau vang (Luwong Btc Pham, 1998).

Kiém tra hoat tinh catalase

Nho mot giot H2O2 3% Ién bé mat khuan lac, néu thay hién tuong sui bot khi thi
chung vi khuan dé dugc coi la c6 hoat tinh catalase (catalase +). Nguoc lai, chung vi
khuan @6 khéng c6 hoat tinh catalase (catalase -) (Lwong Buc Pham, 1998).

Xé&c dinh kha niang oxy hoa axit acetic

Nudi cay chung vi khuan tuyén chon trén méi truong bao gom: cao nim men:
10g, calcium acetat: 10 g, thach: 20 g, nudc may: 1000 mL, pH: 7,0 - 7,2. Néu xung
quanh khuan lac c6 vong trang sira la phan ung duong tinh (acetat bi oxy hoa, calcium giai
phong tao ra mau trang stra), néu khong Ia am tinh (Luong Buc Pham, 1998).

Xac dinh kha ning chuyén hoa glycerol thanh dihydroxyaceton

Nudi cay chiing vi khuan tuyén chon trén moi truong bao gom: Glycerol: 4% (g/L);

CaCO0a3: 0,3% (g/L); (NH4)2S04: 0,1% (g/L); cao nam men: 0,3% (g/L); cao ngd: 3%

(9/L); H20: 1000 mL; pH = 5,3. Nho dung dich Fehling dé kiém tra sy tao thanh
dihydroxyaceton (xuat hién ket tuia Cu20 mau do gach) (Luwong Btrc Pham, 1998).
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Xac dinh kha niing tong hep mang Bacterial cellulose

Tur cdc ching vi khuan tuyén chon so b, tién hanh nudi cy trén moi truong
dicﬁh thé & nhiét do 30 °C va theo doi Ighé nang hinh thanh mang Bacterial cellulose.
Kiém tra kha ndng bat mau cua mang bang cach nho lén d6 dung dich lugol va H2SO.4
60 %, mang chuyén hda thanh mau xanh lam (Luong Buc Pham, 1998).

Xac dinh kha ning téng hep axit bang chuin dé

Chuan d6 bang dung dich NaOH 0,1 N v¢i 1-2 giot dung dich phenolphthalein
0,1 % trong dich Ién men. Tinh s6 gam axit acetic tao thanh trong 10 mL dich 1én men
theo cbng thuc: X = (V. K. 1000)/10 (Mai Thi Hang va nnk., 2011).

Trong do: X: S6 gam axit acetic trong 1000 mL dich Ién men, V: Thé tich cia NaOH
0,1N dem chuan do, 10: So thé tich dem chuan do, K = 0,006.

Khao sat anh hwéng caa thoi gian nudi cidy dén qua trinh tao mang
~ Tién hanh nudi cay ching vi khuan tuyén chon trong méi truong tao mang véi

thé tich 100 mL & 30 °C, theo ddi su hinh thanh mang tai cac thoi diém 3, 4, 5, 6, 7,8
ngay. Xéac dinh khoi lugng va do day cua mang Bacterial cellulose ¢ tung thoi diem
bang cach v6t mang, d€ rdo nudc trén khay nhya khodng 4-5 gio ¢ nhi¢t do phong, do
do day mang bang thudc va can mang trén can dién tur.
Khao sat anh hwéng cia pH dén qué trinh tao mang

Tién hanh nudi ciy vi khuén trén méi truong tao mang vai thé tich 100 mL tai céc
giatripH: 3,4, 5, 6, 7, 8 ¢ 30 °C trong thoi gian Ién men thich hop nhat da tim dugc.
Phwong phap théng ké toan hoc va xir ly sé liéu

Céc thi nghiém duogc Iap lai 3 1an, cac s6 lidu thu dugc duoc xi Iy gid tri trung binh,
phuong sai,... bang phan mém Microsoft Office Excel theo c&c cdng thuc toan hoc.

3. KET QUA NGHIEN C(*U VA THAO LUAN

3.1. Phan lap, tuyén chon cac chiing vi Khuan Gluconacetobacter c6 kha niang tao
mang Bacterial cellulose

Tur ngudn dich chiét ra tim thao dugc, ching toi di phan lap dugc 14 ching
thuan. Khuan lac cua cac chang nay déu hinh tron, nhd va mau trang duc, don 1é. Tién
hanh nhuém Gram céc chiang vi khuan thu dwgc, nhan thay céc ching déu bat mau
hong cuaa thudc nhuém. Quan sat céac té bao duai kinh hién vi nhan thay cac té bao déu
c6 dang hinh que, dung riéng 1é hozc xép thanh ting chudi.

Hinh 1. Hinh thdi t& bao hoc ctia chiing vi khudn tuyén chon (x 1000 ldn)
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Xac dinh chang bing cach kiém tra hoat tinh catalase va kha ning oxy hoa
ethanol thanh axit acetic, kha nang chuyén héa glycerol thanh dihydroxyaceton, kha
nang sinh truong trén moi truong Hoyer, ching tdi thu duoc 4 chiang cé dac tinh dugc
dan ra Bang 1.

Bang 1. M{t sé ddc tinh sinh hoc ctia 4 chiing vi khudn tuyén chon

Pic diém sinh hoa Hién tuwgng Két qua
Oxy héa ethanol thanh axit Mi truong chira Blue Bromophenol chuyen +
acetic sang mau vang
Oxy héa axit acetic Xung quanh khuan lac ¢6 vong tring sira
Catalase Sui bot khi
Hoyer Sinh khéi khdng phat trién _
Chuyén héa glycerol thanh Xuat hién két taa Cu,O mau dé gach +
dihydroxyaceton

Qua két qua nhuém Gram va Bang 1 chdng tdi tuyén chon so bo dugc 04 mau vi
khuan thudc chi (gidng) Gluconacetobacter, ho Acetobacteriaceae ki hiéu lan luot la
Gluconacetobacter RT4, RTs, RT10, RT12. Theo Frateur, Gluconacetobacter la chung
thugc chi Acetobacter, ho Pseudomonadaceae, bd Pseudomonadales, 16p Schizommycetes.
Pic diém phan biét véi cac chung khéc trong cling mét chi thé hién: c6 kha nang chuyén
héa glycerol thanh dihydroxyaceton, cd kha nang oxy hoa ethanol thanh axit acetic, c6
hoat tinh catalase, khéng sinh truéng trén mdi truong Hoyer (Frateur, 1950).

Tién hanh nudi cdy 04 chang nay trén méi truong dich thé & nhiét ¢6 30 °C va
theo ddi kha niang hinh thanh mang. Két qua thu duoc 2 ching c6 kha ning tao mang
Bacterial cellulose (nho 1én mang dung dich lugol va H2SO4 60%, mang chuyén héa thanh
mau xanh lam) co dic tinh nhian, dong déu, dai. So sanh giita hai chung nay théy
chiung RT1o cho mang nhan, dai, thoi gian hinh thanh mang kha sém (ngay thu 3), vi
vay ching t6i chon chung RT1o dé lam ddi twong nghién cau tiép theo.

3.2. Tilé thich hop giira thé tich nwéc va khéi lwong ra tim thao dwoc

Chung tdi tién hanh khao sat kha ning tao mang Bacterial cellulose trong 3 trudng
hop thé tich nudc ban dau 1a: 150 mL, 200 mL, 250 mL véi khéi lugng ra 13 10 g, twong
ng véi 3 cong thic thi nghiém: 6,7%, 5% va 4% ra, bo sung 10% ching gidng, 1&n men
trén thé tich 100 mL, dé & nhiét d6 30 °C sau 5 ngay. Két qua thu dugc ¢ Bang 2:

Bang 2. Khd ndng tao mang trén méi trwong dich chiét ra tim thdo dwoc

Mau Cong thirc thi nghiém (% ra) Dic diém
1 6,7 Mang day 3mm, nang 21 g, dai
2 5 Mang day 2 mm, ning 17,8 g, rat dai
3 4 Mang méng 1 mm, niang 11 g, dé rach

Pong thoi chiing t6i cling xac dinh méi twong quan giira qua trinh hinh thanh mang
Bacterial cellulose va 1én men tao axit acetic bang cach vét mang, tién hanh thu dich nuéi
cay va do ham luong axit acetic sinh ra cua 3 mau (Gluconacetobacter thuoc nhém vi
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khuan acetic nén qué trinh 1én men tao ra axit acetic 1a chu yéu, cac axit khac chiém ti 1&
rat nho). Ket qua thu dugc ¢ bang sau:

Bang 3. Ham lwong axit acetic tao thanh ctia 3 mdu

Mau Luwgng axit acetic tao thanh (%) 3 (%)
1 2,25+ 0,02 0,041
2 2,41+ 0,02 0,036
3 2,62+ 0,01 0,025

Tir Bang 2 va 3 ta thiy: ham luong axit acetic tao thanh ti 1& nghich voi do day mang
Bacterial cellulose duoc san sinh. V&i khéi luong ra 1a 10 g, thé tich nuwéc 150 mL ta s&
thu duoc dich chiét ¢é thanh phan dinh dudng cao, c4c vi sinh vat s& sinh truong va phat
trién nhanh vi vay s€ tao ra |6p mang Bacterial cellulose ¢ phia trén. Tuy nhién khi I6p
mang ndy tuong db6i day lai ngan can sy tiép xdc vai oxy cua cac vi sinh vat, kim ham su
phat trién. Do d6 lwong oxy cung cip cho qua trinh chuyén hoa giam, dan dén hiéu suat
chuyén héa ruou etylic thanh axit acetic thip va nguoc lai. Voi khdi luong ra 1a 10 g, thé
tich nudc 12 250 mL thi hiéu suit tao thanh axit acetic cao hon. Véi khéi lwong ra 12 10 g,
thé tich nudc 1a 200 mL ta thu duoc dich chiét c6 ham lugng dinh dudng vira phai, phi
hop v&i nhu ciu sinh tredng va phat trién caa cac vi sinh vat.

3.3. Ham lwo'ng dwong saccharose b sung cho qua trinh 1én men tao mang

Dé mang Bacterial cellulose tao ra tir dich chiét ra tim thao dwgc day hon va tot
hon chung t6i b6 sung thém duong saccharose cho dich chiét voi ham luong 1 g, 2 g, 3 g,
49,509,609, 79 trén 1.000 mL, thé tich 1én men: 100 mL, cac thanh phan khac nhu két
qua & trén, & & 30 °C trong 5 ngay. Chlng tdi chon duong saccharose vi né 1a mot loai
duong doi, khi bi thuy phan sé& tao ra a-glucose va g-fructose, déu la nhiing loai duong
don rat dé hap thu véi vi khuan. Két qua thu dugce nhu Bang 4:

Bang 4. Ham lwong dwdng saccharose bd sung cho qud trinh [én men tao mang

Khoi lrong dwong saccharose (g) Pic diém
1
2 Mang day khoang 2 mm, nang 18 g, dai
3
4 Mang day khoang 2 mm, ning 19,1 g, dai
5 Mang day 2,5 mm, niang 20,5 g, dai va nhan
6 Mang day 1,5 mm, nang 18,4 g, dai
7 Mang day 1,5 mm, nang 17,2 g, dé rach

Bang 4 cho thay: Voi ham luong duong saccharose 1a 4 g thi khéi lwgng mang
Bacterial cellulose thip bai vi trong qué trinh 1én men chi ¢6 khoang 50% ham luong
duong tham gia vao hinh thanh mang Bacterial cellulose, phan con lai cung cap cho hoat
dong séng cua té bao, do d6 ngudn cacbon nhé dich nudi cay s& khong da cung cap cho
nhu cau song cua té bao vi khuan, nén luong cellulose dwoc san sinh ra it. Nguoc lai, ham
lwong saccharose cao (6, 7 g) vi khuan s& khong sir dung hét, luong duong thira s& duoc
chuyén hoa thanh axit gluconic lam cho pH méi truong giam, Gc ché qué trinh sinh tong
hop cellulose, tbc do tao mang bacterial cellulose giam va chat lugng mang khong dam
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bao. Véi ham Iuwong duong saccharose 1a 5 g thi mang day, dai va khéi lugng mang 16n
nhat - viéc tao mang Bacterial cellulose hiéu qua nhat.

3.4. Anh hwéng ctia thoi gian nuéi cdy dén qua trinh 1én men tao mang
Sau khi tién hanh thi nghiém ching tdi thu dugc két qua thé hién & Bang 5.

Bang 5. Anh huéng ciia thoi gian nudi cdy dén qud trinh 1én men tao mang

STT | Nga Pic diém Khoi lwong o

y _ (Xtm(g) | (%)
1 3 Mang moéng, trong, nhan 12,5+0,29 0,5
2 4 | Mang xap xi 1 - 2 mm, dai, nhin 18 + 0,44 0,75
3 5 | Mang xap xi 3 mm, dai, nhan 19,704 0,7
4 6 Mang xap xi 4 mm, lo liing trong dung dich 21,5+ 0,36 0,62
5 7 Mang 4 - 5 mm, lo Itrtng trong dung dich 22,63 +0,23 0,4
6 8 | Mang xap xi 5 mm, chim gan sat day binh dung dich 23,8+ 0,35 0,6

Nhu vay khéi lwong mang Bacterial cellulose cua ching RTio ting dan theo thoi
gian nudi cdy. Két qua nay phu hop véi nghién cau cua Elham Esmaeel Al-Shamary,
Amir Khalaf Al- Darwash (2013). Pé thu mang dai, nhin, day 2 mm chdng t6i chon thu
mang ¢ thoi diém ngay thir 4.

3.5. Anh hwéng ciia pH dén qua trinh 1én men tao mang
Sau khi tién hanh thi nghiém ching t6i thu dugc két qua thé hién & Bang 6.

Bang 6. Anh huéng ciia pH dén qud trinh 1én men tao mang

STT | pH Pic diem Khéi lwgng (X £ m (9)) | 8 (%)
1 3 Mang mong xép xi 1 mm, trong, nhan 11,5+0,36 0,5
2 4 | Mang xap xi 2 - 4 mmm, dai, nhan 175+04 0,7
3 5 | Mang xap xi 2 - 4 mm, dai, nhin 18,8 + 0,38 0,66
4 6 Mang xap xi 2 - 4 mm, dai, nhan 18,3+0,18 0,31
5 7 Mang xép xi 2 -4 mm, dai, nhét 17,1+ 0,36 0,5
6 8 | Mang khéng hinh thanh - -

Tir két qua thi nghiém nhan thay: Tai céc gia tri pH khac nhau khbi luong mang thu
duoc 1a khac nhau. Song song véi qua trinh tong hop cellulose, Gluconacetobacter con tong
hop ca cellulase. Khi cellulase tao ra cang nhiéu thi kha nang polymer hoa tao cellulose cia
vi khuan cang giam. Khi pH cao (pH > 5) lugng cellulase tao ra nhiéu hon lam cellulose
giam. Khi pH thip (pH < 5) cellulase tao ra it, sy tao thanh cellulose ting 1én. Khéi luong
mang Bacterial cellulose dat gia tri cao nhit & pH: 5 va mang c6 dic tinh dai, nhan.

Nhu vay pH: 5 phd hop véi sy sinh truong va phat trién caa chung vi khuan
Gluconacetobacter RT1o Ién men tao mang Bacterial cellulose va mang dat gia tri tot.

3.5. Xay dwng quy trinh tao mang Bacterial cellulose va dinh hwéng (rng dung
mang sau thu hoach

~ Chung t6i da tao ra dugc mang Bacterial cellulose theo cac ti l¢: khéi lugng ra: 50 g,
thé tich nudc: 1.000 mL, khoi lugng duong saccarose bo sung: 5 g, dich chung 10%. Quy
trinh nhu sau:
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50 g ra cat nhé

1000 mL Nwéce

&
)l

< Bun sbéi 5 phat, ha nhiét d6 25-30°C
w
Dich chiét ra

Chia ti I& bd sung dich ching 10%

A
Thé tich dich chiét +10% dich chiing (1000 mL)

B4 sung 5 g dwéng saccharose

A A

\ Dé & nhiét d6 30 °C, pH = 5 trong 96 gi&r

Mang Bacterial cellulose

Sau khi thu mang bacterial cellulose chiing t6i ding mang dé boc thuc pham, lam mang
loc nude,. .. Trong nghién ctru nay ching téi dinh hudng ung dung lam mang loc nudc.

KET LUAN

Pi phan lap dugc 14 chang vi sinh vat trong d6 tuyén chon dugc 2 chang vi khuan
Gluconacetobacter ¢6 kha nang tao mang Bacterial cellulose c¢6 dic tinh nhin, dong déu,
dai tir dich chiét ra tim thao duoc. Lya chon duge méi truong tao mang Bacterial cellulose
tir dich chiét ra tim thao dugc theo céc ti 18: khéi lwong ra: 50 g, thé tich nudc: 1000 ml,
khéi luong duong saccharose bd sung: 5 g, pH = 5, thoi gian thu mang sau 4 ngay. Xay
dung dugc quy trinh tao mang bacterial cellulose va dinh huéng ung dung lam mang loc
nudc sau thu hoach.
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STUDY ON GLUCONACETOBACTER PRODUCING BACTERIAL
CELLULOSE FROM HERBAL PURPLE RICE STRAW

Nguyen Thi Kim Ngoan, Dinh Thi Kim Nhung

Abstract: Bacterial cellulose, which is produced by the fermentation of
Gluconacetobacter, has a variety of uses in life. It can be used as a food covering
film, skin care mask or a water filter film, etc. In this study, we attempted to find
out the use of herbal purple rice straw to create Bacterial cellulose membranes
which can be then used to make water filter film. Herbal purple rice straw is an
available, inexpensive kind of cellulose, and it can ferment to create membranes
via sacchafirication. The results of the study show that the strain of
Gluconacetobacter has been isolated and selected to make Bacterial cellulose
membranes from herbal purple rice straw, the appropriate ratio between the
volume of water and the amount of herbal purple rice straw is 20 : 1, the
additional content of saccharose sugar needed for the membrane forming
process is 5 g/1.000 mL, pH 5, and the time length for membrane collection is 4
days. We also developed a membrane - forming process in 4 steps and suggest
some recommendations for the application of membranes in producing water
filter films.
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